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to furnish my house. My success was prodigious." 
The " loudest wit I e'er was deafened with " probably 
exaggerated his ignorance of his subject, as he had 
passed five years at Edinburgh, and had opportunities 
of hearing Dugald Stuart and Thomas Brown ; but 
in any case the lectures were a certain success in 
the hands of the eloquent preacher, who, if himself 
knowing little about moral philosophy, addressed an 
audience which knew nothing at all. Of very different 
calibre were the lectures on poetry delivered by Cole- 
ridge. It will be recollected that it was in these 
famous discourses that the author of " Christabel " 
promulgated those views which have since spread 
far and wide, and will probably hold their ground 
when the ephemeral opponents of Shakspeare, and 
worshippers of a second-rate poet like Schiller, have 
for long ages been consigned to oblivion. 

On the retirement of Davy, in 1818, William Thomas 
Brand, a distinguished chemist and Copley medallist, 
was nominated to the chair, which he so admirably 
filled for forty years. Meanwhile, a young man whose 
achievements were destined to invest the Eoyal Insti- 
tution with peculiar glory had, in a manner of speak- 
ing, received the mantle of Davy. Michael Faraday 
was bom at Newington Butts, of poor parents. TTia 
father was a farrier, of whom — ^to the great sorrow of 
Professor TyndaU — ^his son could never caU to mind a 
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fessor to enjoy himself in liis admirably'app 
laboratory. 

As I wend my vray homewards I reflect on the 
amoQut of good Bolid work that has been done : 
laboratorieB of the Itoyal Institution during thi 
seventy years, and on the effect produced by th 
semination of scientific knowledge among the 
classes. As a £rm believer in the doctrine th 
revolutions in taste must take their inception 
and gradually percolate through the several str 
society, I keenly sympathize with the efforts < 
Itoyal Institution towards inoculating the grand \ 
with a love for scientific investigation. FoUowii 
example of the sun — which first iUumines the i 
tain tops, and later in the day penetrates int 
deeper valleys — knowledge, striking first on the 
social regions, gradually descends, until all sort 
conditions of men are irradiated by its peaceful 1 
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I 

improvementB in the economical consumption of fuel 
and the teaching of culinary science. In the present 
year the Society of Aiiis, founded originally to 
encourage young artists, has offered premiums for 
the best kinds of culinary and domestic warming 
apparatus, and has directly fostered attempts to 
instruct the people of England in the best methods of 
preparing food. 

The Society of Arts has now existed for a hmidred and 
twenty years, and owes its foundation to Mr. William 
Shipley, a landscape painter, who, from a "well- 
grounded persuasion of the extensive utihty of the art 
of drawing to this nation, erected the Academy in the 
Strand, opposite to Exeter Change." By the efforts 
of this gentleman a meeting was held in 1754 at 
Eawthmell*s coflfee-house, to consider the propriety of 
establishing a Society for the Encouragement of Arts, 
Manufactures, and Commerce. 

It was resolved to bestow premiums on a certain 
number of boys and girls, and an advertisement was 
issued accordingly. The industrial element, however, 
was not lost sight of, as while a number of drawing 
prizes were advertised, premiums were offered for 
the discovery of cobalt in England, the growth of 
madder, and the manufacture of buff leather. The 
primary object was the encouragement of art, but the 
view taken of the " polite arts " was a sufficiently 
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without any attempt being made to replace it by 
planting. 

ConBiderable effort was devoted to encouraging the 
introduction and culture of spices into the British 
IK)SBessions. The cinnamon tree was introduced into 
Jamaica ; the nutmeg plant into St. Vincent ; the 
clove tree into Trinidad; the mango and the bread- 
fruit tree were also planted in the West Indies. 
Attention was also directed towards such imports as 
were capable of discovery, manufacture, and culture 
at home. 

Cobalt was discovered iq Cornwall; buff leather 
and its manufacture improved ; copper and brass 
vessels were tinned ; and hemp, flax, and madder were 
cultivated for the use of our manufacturers. " Saw- 
mills were built ; our fish supply improved ; and the 
curing of fish encouraged. Upon the fish trade alone 
the Society expended many thousands of pounds, and 
succeeded in establishing a regular supply to the 
London markets." 

During the greater part of its career the Society 
thus addressed itself to the task of fostering the useful 
arts. One condition, however, was, in the early days 
of the Society, rigidly insisted upon. The inventor 
who sought to obtain recognition of his discovery was 
obliged to forego the idea of patenting his work. What 
was given to the world by the assistance of the Society 
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demand notice as the mother of exhibitions. Its 
exhibitional maternity was shown in this wise. In 
the year 1841 the Society of Arts, like many other 
originally active bodies, had shown signs of falling 
into decrepitude. For many of the purposes for which 
it was originally established its office had been filled 
by other institutions, which, being less expansive in 
their views, appeared likely to act towards the mother 
society like young ducks hatched by a barn-door hen, 
and take to the stream of the future without consult- 
ing the feelings of their foster-parent. The Society 
was obviously falling into the sere and yellow leat 
and it was clear that something had to be done to 
rejuvenate it. A committee was appointed to revise 
the working of the Society, and that body recommended 
that a Council to manage the affairs of the Society 
should be instituted. The committee in its report 
also gave expression to the conviction "that the 
Society cannot continue to exist on the plan of pro- 
ceeding which is at present pursued," and that " the 
object of the Society is the promotion of the useful 
arts rather than the personal gratification of the 
members." It was further recommended that six 
commitees should be established, of five members 
each, and many other valuable pieces of advice were 
tendered, but nothing came of all this for the time 
being. At length, however, measures were taken for 
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applications of them to furnaces used in the arts; 
and for Lis imi)rovement8 in the manufacture of iron; 
and generally for the ser\'ices rendered by h\m in 
connection with economization of fuel in its various 
applications to manufactures and the arts." 

For some years the Society's examinations^ con- 
ducted through local institutions about the country, 
have assisted the spread of general education, and 
now that this work is being more completely executed 
by the University local examinations, the Society has 
set on foot a scheme of technological examinations, 
which it is hoped may bear good fruit. 

The members of the Society are supplied with ample 
entertainment by the ordinary meetings, the lectures 
endowed by Dr. Cantor, and the meetings of the 
African, Indian, and chemical sections. For the very 
mo<lerate sum of two guineas per fliTmum they are 
allowed to attend meetings, to introduce two visitors, 
and moreover to receive a copy of the weekly journal 
published by the Society. Prior to 1852, no Journal 
of the Society of Arts existed, the Society being content 
with a somewhat meagre volume of Transactions. 
With the new era of prosperity the Journal was hap- 
pily inaugurated, and now supplies members of the 
S^jciety with a complete record of the weekly proceed- 
ings, t^jgether with such admixture of general scientific 
or technical matter as may be deemed necessary by 
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to be held for the express purpose of ventilating new 

ideas or pet crotchets, it is only natural to suppose 

that the fun of these meetings exists in the discussion. 

To those of an unregenerate nature there is always 

something objectionable in being talked to, or talked 

at, without a chance of reply. There is no man whom 

I love and revere more than my friend the Eev. Mr. 

Chasuble. He is a good classic and a good feUow, 

generous and hearty, a good logician, and a worthy 

gentleman, whom I love everywhere but in the pulpit, 

where he has it all his own way. I admire Professor 

StiUmore immensely, and love to hear him discourse 

excellent science, except on those occasions when he 

appears behind the lecture-table as another and very 

inferior being to the real Stillmore, whom I delight to 

cultivate. Holding these heathenish views, and loving 

not to sit at the feet of any Gamaliel whatsoever, I 

enjoy myself hugely at the Society of Arts. I know 

that, so soon as the lecture is announced, somebody 

will make up his mind to come down and contradict 

all the statements advanced. No sooner does the 

victim appear at the reading-desk than I glance round 

the room, and often succeed in detecting those who 

come to argue — if not " to scoff." These critics know 

all about the subject, whether it be Frozen Beef or a 

Channel Tunnel. They become feverish if the reader 

of the paper be slow or at all inarticulate, and they 
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IV. 



THE INSTITUTION OF CIVIL 

ENGINEEES. 

Whatever diverse opinions may be held as to the 
stationary or progressive nature of the moral sciences, 
and although art may be said to have actually retro- 
graded since the age of Pericles, no doubt can exist as 
to the enormous advance in wealth and comfort made 
by the civilized world during this present eentuiy— 
emphatically the century of the straight line. It is 
probable that an ancient Athenian gentleman was at 
least as well instructed in metaphysical science as a 
modem graduate of Oxford or Edinburgh, Heidelberg 
or Halle. So far as keen artistic sense and purity of 
taste are concerned, the Greek — with eye educated by 
the constant contemplation of forms of perfect beauty 
— with ear attuned to the sounding march of Homer's 
hexameters, and with mind accustomed to dwell on 
the stem grandeur of iEschylus, the polished lines of 
Sophocles, and the more sympathetic verse of Euri- 
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barbarous condition. Artificial harbours, canals, ani 
machinery there were none, and the pnbUc roads 
across the country were for the most paji; little better 
than bridle paths. Over these prmutive and deeply- 
rutted tracks, often impassable in wet weather, tke 
few wheeled carriages in use were dragged, at a 
fearful expenditure of sinew, time, and temper. A 
county magnate, on the occasion of one of Ms ran 
visits to London, set his affairs in order before staii- 
ing, and packing a lumbering coach with ample pro- 
vision, trusted to the strength of six or eight powerfiil 
Flanders horses to drag him through the tedious mileB 
of mire which separated him from the metropolis, 
holding himself fortunate indeed if he escaped break- 
ing down more than half-a-dozen times on the road, 
and eluded the attentions of professional or amateur 
highwaymen. So long as the roads remained mere 
muddy tracks it was found convenient to avoid as 
much as possible the use of wheeled carriages. The 
"soHtary horseman" and the "two travellers," beloved 
of romancists, picked their way among the stones and 
quagmires which separated one great town from 
another, and the commerce of the country was mainly 
carried on by means of pack-horses. 

Owing to the difficulty and danger of transit, the 
luxuries of life were exorbitantly dear, and even those 
necessaries which did not happen to grow in the im- 



THE INSTITUTION OF CTVIL ENGINEERS. 77 

mediate vicinity of the consumer were difficult of 
attainment. In the total absence of canals, inland 
navigation was both tedious and uncertain. *'The 
rivers were left," as the Eastern potentate remarked, 
" as Allah had made them ; " and therefore this 
imperfect river navigation could only be undertaken 
under favourable circumstances, i.e. when the rivers 
were sufficiently flooded. In a few rare instances 
temporary flush-weirs were used to pen up the water 
in shallow places, and in- a few others side cuts with 
the pound lock were introduced, with side weirs con- 
structed with the double object of allowing the floods 
to escape and utilizing the water-power. 

During the first quarter of the last century New- 
comen's steam-engine, having been improved by 
Potter and Beighton so as to become self-acting, was 
used for pumping water from collieries, but the con- 
sumption of fuel was so great that its application 
continued to be very limited. For driving such 
machinery as existed, and for working the few mills 
in operation, wind and water were the sole motive 
powers employed, and with the exception of the silk 
mills at Derby, introduced by Sir Thomas Lombe 
from Italy, nothing in the shape of manufacturing 
machinery was known. Metallurgy was yet in its 
infancy — charcoal being the chief medium used for 
reducing iron — sanitary precautions were unknown — 
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the magnificent cloaca of Borne having found no 
medi89val successors — ^paving was neglected, and gas 
as yet undreamt of. 

A great change was at hand. A revolution in the 
face of England was about to be wrought by three 
remarkable men — ^the fathers of modem scientific 
engineering. la 1716 James Brindley was bom at 
Chapel-en-le-Frith, in Derbyshire. Eight years later 
John Smeaton was born at Austhorpe, near Leeds ; 
and in 1736 James Watt saW the light at Greenock. 
If strict definition be adhered to, Watt can hardly be 
classed as a civil engineer, although he proposed a 
plan for improving the river Clyde, and suggested the 
idea of the Caledonian Canal, before devoting himself 
exclusively to the improvement of the steam-engine, 
and working out those grand discoveries which have 
immortalized his name. 

Although bom later than Brindley, Smeaton was 
the first to distinguish himself — a circumstance attri- 
butable probably to the comparative ease of his circum- 
stances, and from his having no educational leeway 
to make up in manhood. Commencing with a fair 
education, and devoting himself for a short space to 
the study of the law, Smeaton soon discovered that 
the bent of his genius was in another direction, and 
being luckily not thwarted by his parents, applied his 
vigorous mind to philosophical inquiry. Starting in 
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introduced, and in 1784 passengers and letters ^ 
conveyed from London to Edinburgh in three c 
and nights, an achievement which created the i 
extraordinary excitement. This period was ] 
reduced to forty-two hours, when the ultimate ei 
of animal spirit and endurance was reached. ' 
transport of goods was enormously expensive i 
tedious. It required from two to three days 
convey a ton of merchandise from Liverpool to M 
Chester, at a cost of forty shillings per ton, a ser 
now performed in two or three hours for as nu 
shillings. 

In the construction of the improved high-roi 
which covered this island during the early part 
the present century, a prominent part was taken 
Thomas Telford, who, in conjunction with Willi 
Jessop and John Eennie, composed a trio of ei 
nent engineers — the connecting link between 
fathers of the craft and the generation of work 
who, in our own day, have covered the globe w 
evidences of their skill. The labours of Jessop — ^i 
11 pupil, and afterwards the assistant, of Smeatoi 

' reflected no discredit on his great teacher. Amc 

the many great undertakings that he conducted 
a successful conclusion may be mentioned the i 
provements on the rivers Aire, Calder, and Tre 
the Grand Junction Canal, the inland navigation 
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hrid^o oviT ilio Clydo, the bridge over the Con™ 
jmd, lastly, the finnous structure which spanned tb 
Mcnfti Straits. Telford closed a long and glorioQ 
career in 1H:M. and found a fitting tomb in West 
minster Abbey, liavinp; lived to see the advent of tb 
iron roads tliat were destined to consign to disus 
many of the finest products of his genins. 

The great development of civil engineering pn 
duced by the labours of himself and his eontempfl 
raries induced the illustrious Smeaton, so early i 
1771, to foimd the society since known by his nam 
At that period the Eoyal Society absorbed nearly a 
those distinguished by scientific attainments. In fl 
comparative infancy of scientific knowledge this vi 
natural and possible from the very catholicity of th 
illustrious body, but as the objects of philosophic 
research multiplied, and the sphere of inquiry widenc 
many offshoots from the parent stem assumed i 
independent existence. The Eoyal Astronomic 
Society was the first of these, and was followed 
associations for promoting the study of geolo^ 
botany, zoology, geography, and statistics. The Smi 
tonian Society of Civil Engineers had existed i 
nearly fifty years, when it was felt that the growi 
! importance of civil engineering demanded an instii 

! tion on a larger scale. Thomas Telford (himself 

1 Smeatonian) concurred in this view, and an oppc 
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a wruu;rlit-in*n limit of Vli) feet length and 18 f« 
hoaiii. Thi- v«-.-.-il, projM-lltMl l»y Oldham's featherisj 
I>ad«ll<-\\ln-. Is, wjis built for the purpose of plyingo! 
tlif: riv»r S»iii»-, jiinl was navij^ated across the Chaniit 
by tlir: Isiti- Sir Cliarli'S Napit-r. This boat continue 
to ply lHtw(rn Piiris and Havre for many years, an 
altljoii^^'h for a wliili.- superseded by other and moi 
powerful boats, survived to wear out her engines, anii 
b<;in<^ fittod with new oiks, held her own on the Seii 
for a Ion;; prriod. Notwithstanding the success of tl 
Aaron Manht/^ the art of iron shijibuilding develope 
HJowly, and it was not until the fifth decade of th 
pn;H<;nt r;r-ntury that ironshii)s came into general ua 
Hwca wh(;n it has been decided to build steamships o 
no othrrr material. 

Whilo th(;H(; great demands were being made npoi 
thrj iron industry of the country, an important modifi 
catirjn was introduced into the method of smeltiiij 
iron. 'l'li(3 low furnaces of the Middle Ages had Iohj 
HifioM borjn supersodod l)y the blast-furnace, and cok 
had Huppl(;mcnted charcoal in the important work c 
reducing iron ore. Powerful blowing engines ha 
brj^n us(!d, l>ut hitherto they had been employe 
Hirnj)ly in forcing through the tuyeres atmospheric ai 
at its ordinary temperature. In the first volum 
of the *' Transactions of the Institution of Civ: 
Jingineers '* is a noteworthy paper communicated b 
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efficiency in this respect." The hot-blast came 
immediately into operation, and Mr. Neilson supple- 
mented his paper by some remarks which now read 
curiously enough. 

''Were the hot-blast generally adopted, the saving to 
the country in the article of coal would be immense. 
In Britain about 700,000 tons of iron are made 
annually, of which 60,000 tons only are produced in 
Scotland ; on these 60,000 tons my invention would 
save in the process of manufacture 200,000 tons of 
coal annually. In England the saving would be in 
proportion to the strength and quality of the coal, and 
cannot be computed at less than 1,620,000 tons 
annually, and taking the price of coals at the low rate 
of four shiUings per ton a yearly saving of d9296,000 
sterling would be effected." 

It was indeed high time that a saving in the pro- 
duction of iron was effected, for a revolution was at 
hand, destined to transfer the carrying trade of the 
.country from Brindley's canals and the magnificent 
highways designed by Telford to the iron roads now 
accepted as the ordinary means of transit. 

The history of great discoveries reveals two saUent 
peeuliarities. First is the curious fact that at certain 
epochs the world becomes, as it were, ripe for the 
reception of great truths. From its four comers 
civilization addresses itself to the task of supplying 
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scdcd by a fresh application of forces. Wind and 
water mills were no sooner perfected and fitted wSi 
the admirable mechanism invented by Smeaton, Art 
Wright, and Hargreaves, than Watt introduced steam 
as the great motive jiower. Archery had just attained 
its most perfect development when gunpowder ym 
discovered. The arts of attack and defence of fortified 
places have seen many mutations. Fortresses hitherto 
deemed impregnable were reduced by line and rule on 
the method of trenches introduced by the Turks and 
improved by Vauban, and a siege was deemed a mm 
matter of time when the experience of Silistria, Ears, 
and Sevastopol proved that plain earthworks could 
hold their own when revetements of solid masomy 
must infallibly have given way. The art of building 
and manoeuvring sailing ships, had been reduced to a 
science, in the case of the famous yacht America, just 
as steam was superseding saUing ships altogether. 
Postal service had achieved perfection when the elec- 
tric telegraph was invented, and roads and coaches 
had been brought to the highest pitch of efficiency at 
the very moment when railways were to revolutionize 
the face of the world. But however the merit of 
England in great inventions may be shared by other 
countries, this latter is unquestionably and indispu- 
tably her own. 
About the commencement of the present century a 
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electrified the world. The " Rocket," made by the 
Stephensons, attained the undreamt-of speed d 
twentj'-five miles an hour, and decided the tractive 
question at once ; and the Liverpool and Manchester 
was opened in 1830, Mr. Huskisson proving the firet 
victim to the iron-horse. Interesting in itself, and 
deeply valuable for the lessons conveyed by it, is the 
record of the fanatical opposition brought to bear 
against the new system. That powerful and gloomy 
giant known as Vested Interest arose in his might, 
and contested the ground inch by inch. Landowiieis 
rose in arms against Stephenson and his works, and 
professional engineers denounced him as a quack, and 
his scheme as the most absurd "that ever entered 
into the head of man to conceive." Innumerable 
objections, practical and sentimental, were advanced. 
The railways would cut up the country, deform the 
face of Nature, bum up the crops, and throw entire 
districts out of cultivation. Cattle would be frightened 
to death, pheasants smoked out, the noble and im- 
portant pursuit of fox-hunting interfered with, and the 
country generally would, to use the time-honoured 
sentence, "go to the devil." How far these profound 
vaticinations have been realized, the present state of 
England and English industry can testify. 

Conscious of the disadvantage of a defective educa- 
tion, George Stephenson determined that his successor 
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the solidity of judgment displayed by the great North- 
umbrian. 

In 1850 Sir William Cubitt became president of 
the Institution. The career of this great engineer 
is one among many instances of gradual developmeni 
A miller's son with a taste for construction commenced 
by repairing the machinery of the mill, was subse- 
quently apprenticed to a joiner, and tried to make a 
machine for spUtting hides. This, although a failiire, 
showed so much ingenuity, that the young man was 
taken into partnership by an agricultural machine 
maker. After inventing the self-regulating windmill 
sails, Cubitt commenced the construction of machines 
for draining marshes, and ultimately achieved extra- 
ordinary success in drainage works, canal making, 
and the construction of docks at Cardiff and Middles- 
borough. Turning his attention to . railways, he— as 
engineer-in-chief — constructed the South-Eastem 
Railway, "where he adopted the bold scheme of 
employing a monster charge of 18,000 lb. of gun- 
powder for blowing down the face of the Eound Do^ra 
Cliff, between Folkestone and Dover, and then con- 
structing the line of railway along the beach, with a 
tunnel beneath the Shakespeare Cliff." To the ear of 
the malefactor the name of Cubitt had an awfol 
sound, as that of the inventor of the treadmill. 

The chair was now successively filled by two 
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rising young engineer determined to assume the inde- 
pendent exercise of the profession in which he after- 
wards took an active and distinguished part, hi the 
very inception of his independent career he became 
the engineer-in-chief of the Fumess Bailways, and 
from that time forward was intimately associated with 
the great pubhc works of that remarkable disbiel, 
including the Barrow Harbour, Barrow Docks (which 
rival the famous docks at Birkenhead), graving-docks, 
railways, and other works. The modem history of 
Barrow-in-Fm-ness is a record of rapid deyelopment 
unparalleled in the annals of industry. HsBinatite m 
had long been known to exist in large quantities in 
this remote comer of Lancashire, but the develop- 
ment of the iron mines of Fumess dates from the 
introduction of the railway system. 

The growth of Mr. M° Clean's fortunes more than 
kept pace with the sudden extension of railways. 
Bom at the very nick of time, he found himself 
in the possession of his full powers at the moment 
when the railway system — like a young giant- 
stretched forth its iron arms towards every point 
of the compass. Never was opportunity more readily 
seized. Pursuing his advantage with unfailing energy 
and untiring industry, Mr. M^ Clean soon found him- 
seM in the foremost rank of his profession. He 
did not confine himseK to the construction of rail- 
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theory that the slow and gradual acquirement and 
the orderly arrangement of facts are the principal 
qnalities demanded of the mental calculator. 

He proceeds thus : — 

" I do not, however, mean to say that it ought to be 
taught, or that it is desirable to attempt to teach it, 
to the extent to which I have been enabled to carry it. 
I have sacrificed years of labour, I have striven with 
much perseverance, to obtain" and to retain a power 
or. mastery over numbers which wiU probably, at aU 
times, be as rare as is its utility in the ordinary affairs 
of life. Par be it from me, however, to say that it 
has been of little use to me. Undoubtedly the 
acquirement has attracted towards me a degree of 
notice, which has ended in raising me from the 
position of a common labourer, in which I was bom, 
to that of being able to address you as one of the 
vice-presidents of this distinguished Society. But, as 
I have already said, I am not about to lay before you 
any abbreviated process of calculation ; there are no 
" royal roads" to mental arithmetic. Whoever wishes 
to achieve proficiency in that, as in any other branch 
of science, will only succeed by years of labour and of 
patient application. In short, in the solution of any 
arithmetical question, however simple or complicated, 
every mental process must be analogous to that which 
is indicated in working out algebraical formulas. No 
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was always ready to welcome the accomplished 
chemist, and it would argue slight knowledge of the 
history of chemistry to overlook the brilliant dis- 
coveries made in the laboratory of the Eoyal Institu- 
tion, but it was, nevertheless, felt that a special 
society was needed for the encouragement of chemistry 
as distinguished from physics and other cognate 
sciences. It was thought that chemistry had at 
length grown big enough to have — ^like the ancestral 
O'Donoghue — a '* boat of its own," and the important 
bearing of the newly-developed science upon the 
industry of the country was urged as a powerful and 
tempting argument in favour of stimulating chemical 
investigation. The honour of the initiative is due to 
Mr. Eobert Warington, who convened a meeting for 
the purpose of taking into consideration the formation 
of a Chemical Society. The meeting was held in the 
well-known rooms of the Society of Arts on February 
23rd, 1841. Among those present were the excellent 
and ubiquitous Mr. Arthur Aikin, W. E. Grove, Lyon 
Playfair, and Professor Graham, who occupied the 
chair. The formation of a Chemical Society having 
been resolved, the objects of the Society were declared 
to be the promotion of chemistry, and of those 
branches of science immediately connected with it, by 
the reading, discussion, and subsequent publication of 
original communications, and the formation of a 
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and in the name of the Chemical Society, admit you a 
Fellow thereof." At the present moment the Fellows 
number about eight hundred. Of the Associate — ^a 
species of "free-list subscriber" — only one instance 
exists. The number of foreign Members is limited to 
forty, but on this list are found many of the most illus- 
trious names in the history of chemistry. First on 
the roll stands Balard, the discoverer of bromine ; and 
next to him Berthelot, who contributed to chemical 
science the Syntheses of Formiates, of Alcohol, and of 
Acetylene. Boussingault, famous by his researches 
into the Chemistry of Vegetation, follows next, and 
precedes the illustrious Bunsen, whose name is 
rendered dear to the scientific world by the invention 
of the BuBsen burner, by the perfection of gas analysis, 
and by the discovery of csBsium, and rubidium, and 
the spectrum analysis. Next follows Cahours, whose 
researches in potato spirit, and determination — ^in 
conjunction with Hofmann — of the phosphorus bases, 
are fresh in the memory ; Canizzaro, made famous by 
the Synthesis of Aromatic Alcohols, and his considera- 
tions on Atomic Weights from Specific Heat ; and 
Chevreul, identified with the Chemistry of Fats and 
the Theory of Colours. The name of Deville recalls 
aluminium ; and that of Dumas the Theory of 
Types and Organic Analysis. Many other famous 
chemists are on this remarkable list — notably 
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Wohler, of Gottingen, who, so long sigo as 1828, 
established the Synthesis of Urea, and Wurtz, 
the discoverer of Glycol and Ethylamine ; Stas, well 
known by his researches on Atomic Weights ; and 
Kekole, of Bonn, identified with Atomicity and 
Thiacetic Acid. Two great names now challenge 
attention. Kolbe, of Leipzig, celebrated by the 
Electrolysis of Fatty Acids — ^by the Synthesis of 
Formic Acid from nascent Hydrogen and Carbonic 
Acid — ^by the Synthesis of Oxalate of Sodium from 
Carbonic Acid and Sodium, and by the Theory of 
Isomeric Alcohols. Pasteur has not only written his 
name in the history of chemistry by his discovery of 
optical differences in Amylic Alcohol and in Tartaric 
Acid, but has become famous in physiological contro- 
versy by his experiments in biogenesis. Conducted in 
a truly philosophical spirit, these famous experiments 
form an epoch in the long contest between the advocates 
and opponents of the theory of spontaneous generation. 
From its foundation to the present day, the 
Chemical Society has done much good solid work. 
Becorded among its proceedings are many papers 
which have left their mark on the history of chemistry. 
From its earliest days the Society has shown a keen 
appreciation of Teutonic research, and has devoted 
much time and pains to the translation of papers by 
eminent German chemists. In 1841 translations were 
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read of the papers on " Cacodyl Compounds," con- 
tributed by Professor Bunsen, then of' Marburg. 
During the next two years Dr. Stenhouse read many 
papers before the Chemical Society. Aniline now 
attracted the attention of Muspratt and Hofmann — in 
whose laboratory Perkin was destined to discover the 
commercial value of mauve. Hofmann himself com- 
municated papers on the Metamorphoses of Indigo, 
and on Styrole. 

In 1845 Hofmann pursued his researches on aniline, 
and in 1848, while professor at the Boyal College of 
Chemistry, contributed to the Society his researches 
on the Volatile Bases, including the papers on the 
"Action of Cyanogen on Aniline, Toluidine, and 
Cumidine," on the " Action of Iodine on Aniline,'' and 
on the " Action of Chloride, Bromide, and Iodide of 
Cyanogen on Aniline." While Hofmann was pursuing 
this line of investigation, Kolbe and Frankland were 
making researches into the nature of the Organic 
Badicals, and Liebig contributed papers from time to 
time. In 1857 Church and Perkin communicated the 
results of their study of " some new colouring matters. 
Derivatives of Dinitrobenzole, etc.," and Mr. Perkin 
followed this by a paper on the " Action of Cyanogen 
on Naphthalamine." At this period Dr. Lyon Play- 
fair also sent in papers on the " Nitro-Prussidee," and 
other subjects. 
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bodies which^ like the Boyal Society and the Geological 
Society, are permitted to occupy a portion of Burling- 
ton House. A magnificent suite of rooms is allotted 
to it. There is a handsome library, admirably 
appointed, and enriched by a fine collection of 
chemical works, and regular files of English and 
foreign scientific periodicals. Adjoining the library 
is the ineyitable tea-room, without which the domain 
of no scientific society is complete. Beneath theso 
apartments is the great room of the society, fitted up- 
with benches in ascending order, like those of an* 
ordinary lecture-room. Behind a long table, more or 
less encumbered with chemical specimens and 
apparatus, sit the president and the two secretaries — 
the two latter gentlemen being charged with the 
onerous duty of reading papers in the absence of their 
authors. The presence of a number of ballot-boxes 
reveals the fact that several gentlemen recommended 
on the basis of " personal " or " general " knowledge 
are up for election ; and the reception of many 
recently-elected Fellows, according to the form pre- 
scribed, indicates that the Chemical Society is adding 
largely to its list of members. This is a. cheering 
sign, but my spirits are sUghtly dashed when I observe 
the extreme youth of many among the audience. As 
the names of the visitors — of whom each Fellow may 
introduce two^are read aloud, I find that their 
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perfectly warranted by its engrossing character. 
Much revolving these things, I at length emerge into 
Piccadilly admiring the youth of the Fellows of the 
Chemical Society, and wondering why a powerful 
body like this, possessing a fine library, has yet no 
museum of its own. 
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VI. 

THE DEPAETMENT OF SCIENCE 

AND AET. 

It would be difficult to find a more curious and in- 
structiye illustration of the growth of English institu- 
tions than the Science and Art Department of the 
Committee of Council on Education. In other 
ignorant countries — such as France, for instance — 
there is always a Minister of Public Instruction, a sort 
of chief schoolmaster, who is supposed to look after the 
education of the million ; but in this country it was 
long deemed unnecessary to create a minister without 
any perceptible functions. Five-and-twenty years 
ago there was little talk about education, and, so far 
as the many were concerned, there was none. The 
reports of Government inspectors have clearly demon- 
strated that the so-called teaching of the National 
Schools practically amounted to nothing, and could 
hardly be designated education without provoking a 
laugh. Since then much has been done in the way 
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of educating the people, and the Lord President of 
the Council has been called upon to fulfil in England 
the duties assigned abroad to the Minister of Public 
Instruction. This procedure is intensely English. 
A brand new office, created to supply a fresh and 
growing want, would hardly have suited the insular 
genius. We had a Lord President of the Council 
whose duty apparently was to perform presidential 
instead of, as was said of the archdeacon, ^^archi- 
diaconal" functions. He was paid a good round 
salary, and should be made to work for it. Hence 
education is represented in the Upper House by the 
Lord President, and in the Commons by the Vice- 
President of the Council, to the great delight of 
Englishmen, who love to explain to the *' intelligent 
foreigner'' that, although they have no special Minister 
of Instruction, they yet have the thing under another 
name. 

The Department of Science and Art was formed out 
of three more or less elementary bodies — ^the Depart- 
ment of Practical Art, the Boyal College of Chemistry, 
and the Boyal School of Mines, whereof the second 
has been long since absorbed by the third, which, 
although now included under the General Department, 
enjoys a distinct existence, a separate constitution, 
and a clearly defined income of its own. I would 
fain haye discoursed in separate essays on the rise. 
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erected to receive his gift. Subsequent additions to 
the "Boilers" aJBforded room for the pictures till then 
exhibited in Marlborough House, to which the old 
Schools of Design held at Somerset House and else- 
where were transferred for a while — ^ultimately to find 
their home in South Kensingtoh. A Parliamentary 
grant of £10,000 was devoted to this latter purpose, 
and South Kensington became the fulcrum of the Art 
teaching of the country. Unwilling that the metro- 
polis should absorb all the advantages of artistic 
instruction, Mr. Henry Cole, the Secretary of the 
Department, undertook the onerous task of extending: 
these benefits to the entire country through the in- 
strumentality of parish and other local schools. The 
old Schools of Design had been encouraged after a 
peculiar fashion. Grants of money were made to 
certain towns on the condition that they should them* 
selves furnish an equal bv/kl to that contributed by 
the State ; for instance, Manchester received £600 on 
condition that that city should add an equal sum. 
This system was exposed to many disadvantages. In 
the first place, the Government grants were difficult 
to get. Kidderminster strove in vain for a grant on 
the ground that the manufacture of carpets required a 
School of Design, and Stourbridge pleaded her glass 
manufactures without success, while in those cities 
where schools actually existed the Government almost 
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invariably got the worst of the bargain. Local contri- 
butions came in slowly. In many cases it was fonnd 
impossible to keep faith with the (jovemmenty and the 
results were lamentably incommensurate with the 
outlay of public money. It was at once seen that 
until a properly organized staff of teachers was formed 
nothing valid could be done, and energetic measures 
were taken to supply this need. A body of properly 
certificated teachers was formed. These instructors 
received at first a certain salary, coupled with an addi- 
tional remuneration, according to the results of their 
teaching, shown by their pupils under examination. 
Ultimately this plan — ^which was not without merit of 
its own — ^was superseded by the system of " payment 
for results." 

For the first six years of its existence, from 1858 to 
1859) the Department found Art easier to manage 
than Science, and experienc'ed very great difficulty in 
organizing the scientific branch. Until the year 1859, 
elementary instruction in science was hardly attain- 
able by the artisan. It is true that some of the 
principal mechanics' institutions scattered over the 
great towns had from time to time ''popular" lectures- 
on scientific subjects, illustrated frequently by experi- 
ments, diagrams, or specimens, but these lectures- 
rarely extended to systematic courses. In very few 
institutions were any classes for collective instruction,. 
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scarcely any had laboratories, and whatever collec- 
tions of natural objects existed were almost always 
ill-arranged and incomplete, even for the purposes 
of very limited instruction. A few exceptions to this 
description existed in Glasgow, Edinburgh, Man- 
chester, Liverpool, and London, but in the smaller 
towns, and in manufacturing and rural districts, no 
instruction was to be acquired. Various attempts 
had been made to remedy this state of things. The 
creation of a Central Science School in the metro- 
polis was strongly recommended, but has not been 
carried out to this day. Meanwhile attempts were 
made to kindle into life what were called Trade 
Schools. 

These proved such a conspicuous failute, that when 
the late Lord SaUsbury became Lord President of the 
Council, he resolved that he would either abolish the 
word Science out of the Utle of the department, or he 
would cause some science to be given to the country. 
Accordingly, about the year 1859, certain principles 
were laid down which enabled the Department to 
encourage the teaching of certain sciences bearing 
upon industry. These principles have since been 
carried much further. Stated briefly and broadly^ 
the system now at work is, that any locality that 
pleases may establish a Science School or class. It 
may be held— in the words of Mr. Cole — ^in a garret, 
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class in honours, and £4 for a first class in honours. 
The object of this system of remuneration is to directly 
encourage the formation of a class of teachers of 
elementary Bcience, and to stimulate them to activity 
by granting payment for "results'* alone. The suc- 
cess of this plan has been rapid. In I860, 500 
persons were under instruction in nine schools; in 
1867, 10,280 persons were under instruction in 212 
schools ; while in 1870, 84,288 persons were taught in 
799 schools. From 1870 to 1872 the rate of increase 
slackened, as no more than 86,788 persons are re- 
ported as having been instructed during the latter 
year. Fourteen of these obtained gold, twenty silver, 
and thirty-three bronze medals, while 5981 received 
prizes. Between 1872 and 1878 a tremendous leap 
was made, the number reported under instruction in 
May, 1878, being 48,546, to whom sixteen gold, 
eighteen silver, and thirty-four bronze medals, and 
7215 prizes were given. 

The expenditure of the Science and Art Depart- 
ment during the financial year 1872-78, exclusive 
of the vote for the Geological Survey, amounted to 
;£209,117 2«. 2d., and with the addition of ^621,885 Is. 
granted for that important object, reached the grand 
total of £230,502 Ss. 2d. In the succeeding financial 
year 1878-74, the total expenditure reached £262,503, 
showing an increase of £32,000 16«. lOd., and in the 
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current year, dating from the 1st April, 1874, to the 
31st March, 1875, it is proposed to devote an increase 
of dG15,667 to the Department of Science and Art 
bringing up the estimates to £278,170. This sum, 
JE278,170, is distributed as follows : — 

Administration of Science and Art Department £5,422 

Schools of Science and Art 120, 110 

Purdiases and Circulation 23,682 

South Kensington Museum 38,024 

Services common to the several divisions ... 28,177 

Branch Museum, Bethnal Green 5,810 

School of Mines and Geological Museum ... 8,998 

Edinburgh Museum 9,824 

Boyal Dublin Society 1,823 

Botanic Gardens (Dublin) 2,148 

Leinster Lawn (Dublin) 200 

Museum of Natural History 1,672 

Library (Dublin) 1,677 

Boyal College of Science (Dublin) 6,883 

Boyal Hibernian Academy 300 

Boyal Zoological Society of Ireland 500 

(Geological Survey of tJnited Kingdom ... 22,920 

Without going into minute details of increase and 
decrease, it may be said briefly that £168 is saved on 
the item Administration, £605. on Purchases and 
Circulation, £872 on the South Kensington Museum, 
and £445 on the Boyal Dublin Society. An increase 
of £877 is devoted to Services Conmion to both 
Departments^ £240 to Bethnal Green, £592 to the 
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Edinburgh Musemn, and £253 to the Geological 
Survey. It is, however, gratifying to record that 
dC15,550, or nearly the entire net increase, is devoted 
to the Schools of Science and Art, raising this item 
from £104,560 in 1878-74 to £120,110 in 1874-75. 
The total increase under this head is put down at 
£15,550, but a saving on the School of Naval Archi- 
tecture (now removed to Greenwich) of £310, and a 
deduction of £50 from scholarships, bring the net 
amount disposable for other branches up to £15,910, 
distributed thus : — 



Schools of Science and Akt. 



GrantB in Aid to Schools of SdenoeNmd Art. 


Increase. 


Total. 


OCIGIICO ••• «■• ••• •■• 


... 


£7,500 ... 


£40,500 


Salaries of l^ational Art Training Schools 


300 ... 


2,100 


Maintenance of Students 




^^ •.. 


2,800 


Public Elementary Schools ... 




4,000 ... 


15,500 


Artisans attending JS'ight Classes 




900 ... 


ir,5oo 


Kational Scholarships^ etc. 




100 ... 


1,600 


Local Secretaries 




300 ... 


1,300 


Preparation for Papers^ etc., for Ex- 






aminations ... ... ... 




1,150 ... 


6,750' 


Inspection and Examination .,. 




960 ... 


12,310 


Local Conmiittees 




500 ... 


3,800 


X x'xsses ... ... ... ..• 




800 ... 


7,800 


Scholarships ... ... ... 




"^^ . • . 


750 


Grants for Examples 




400 ... 


5,400 


Building Grants 




*""" . •• 


2,000 



£15,910 £120,110 
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chemistry is also pointed out by the teachers as a 
specia^l source of hardship. They declare that students 
are unable, -within a reasonable time, to master the 
numerous obligatory subjects sufficiently well to face 
the examiner, and that therefore a vast amount of 
c^e and painstaking on the part of the master never 
has a chance of being recompensed either by pence or 
praise. 

In order to set forth clearly what is at first sight 
not very distinct, I may say at once that the items 
previously enumerated include all that is done for 
Science by the Department as such, save and except 
the courses of instruction given for the express benefit 
of Science teachers. Art is taught directly to pupils 
at South Kensington, but Science is not — ^by the 
Department. There are laboratories at South Kensing- 
ton where pupils and " Science Teachers in Training" 
receive instruction, but these are more particularly 
devoted to the School of Mines. No Science, then, 
is directly taught by the Department (which only 
encourages others to teach), except to the teachers 
themselves. Lectures are given in summer by the 
professors of chemistry, physics, and other branches, 
with the express object of enabling country teachers to 
obtain a knowledge of the latest discoveries and newest 
experiments. These lectures were commenced in 
1869, were attended with great success, and have since 



THE DEPAETMENT OP SCIENOE AND ART. 163 

become a regular part of the summer programme of 
the Department. It has been customary to afford 
such country teachers as have taught two years con- 
secutively, and passed not less than thirty students 
each year, second-class railway fare to London, and 
£i towards their expenses of living while there. 
For the future this arrangement wiU probably be modi- 
fied in order to enable a certain number of teachers 
to stay long enough in London to undergo a course 
of instruction in teaching certain special subjects. 
Should this scheme be carried out, such teachers 
mil receive 80s. per week instead of one payment 
of £S. 

Science teachers, then, enjoy the privilege of attend- 
ing these lectures on condition that they do their 
work thoroughly. They are required to make notes, 
to afterwards write out a complete report of each 
lecture, and also to take part in practical work. The 
reports are examined by the professors, and marks 
are awarded in accordance with the merit displayed. 
No less important is the practical teaching given in 
the laboratories, especially when it is recollected that 
the object of these courses is to enable teachers to 
give practical instruction in the several sciences. 
This plan has called into existence a system of tuition 
in practical science which has already borne good 
fruit.- Students, instead of being confined to mere 
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listening to lectures, are now taught to perform, and" 
to assist in performing, experiments with their own- 
hands. This system has produced a promising crop- 
of students, of whom about forty-five are at present 
prosecuting their more advanced studies in the labor- 
atories of the Eoyal School of Mines under the title^ 
of Science Teachers in Training. Time and space 
permit — ^for the present — ^the extension of this latter 
advantage to a limited number only, but it has been 
suggested that a most desirable improvement would' 
be made by permitting such promising pupils as are 
in the habit of assisting their teachers in experiments 
to listen to the lectures at South Kensington. 

While at work in their own classes the teachers are 
subject to visits from the Government inspectors,, 
selected for the most part from the officers of the 
Eoyal Engineers. There can be no doubt as to the^ 
conscientiousness with which these gentleman dis- 
charge their duties, but it is possible that the number* 
of inspectors is not sufficiently large, inasmuch as I 
am imformed that certain classes — ^not of the most 
obscure order — escape inspection for years together. 
A Science teacher of some experience tells me that for 
five years he was never once honoured with a visit of 
inspection, although his class is held at a well-known 
spot in the heart of London. • Complaints of this kind 
indicate distinctly enough that the rank and file ot 
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Each applicant is required to bring his name, address, 
and occupation, -written on a piece of paper, in return 
for ^hich, and the sum of sixpence of the lawful 
money of the realm, he receives his ticket of admis- 
fiion to the particular course given. If any proof were 
needed of the avidity with which scientific information 
is coveted by the artisan, the rush for tickets on one of 
those evenings would amply supply it. Only six hun- 
dred tickets are or can be issued, the lecture theatre 
not affording accommodation for a greater number. 
The whole of these, and many more, are applied for on 
the evening prescribed ; no chance exists of getting a 
ticket after that date, on which many a time and oft 
large numbers of applicants are sent empty away. 

During the late session three courses of these 
lectures have been delivered. The first on Heat, by 
Professor Guthrie; the second on Metals, by Dr. 
Percy; and the third on Natural History, or rather 
*' On the Phenomena of Life as Motion and Conscious- 
ness," by Professor Huxley. Feeling anxious to hear 
how Dr. Huxley will make the complex phenomena of 
nerve action clear to his auditors, I wend my way to 
Jermyn Street on one of those charming spring 
evenings, when a pleasant admixture of rain and hail 
makes existence delicious, and compels the traveller 
to warm himself with the reflection that, albeit he is 
wet and cold, he yet is an Englishman ; that he loves 
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remote periods when eyes and vertebrae as yet were not, 
And Nature had only unfolded the first few leaves of 
her wondrous volume. During this description of the 
gradual evolution of the eye out of an infolded portion 
of the epidermis, by some such process of mutation as 
that which is held to have produced the rudiment of a 
spinal column^ the attention of the audience is intense. 
Adroitly concluding a lecture of absorbing interest 
with this astounding bit of speculative philosophy, 
Professor Huxley dismisses his audience before giving 
them time to recover breath. A few stroll about the 
Geological Museum, lighted up for the occasion, but 
the larger number, including the writer, march home- 
wards, thoroughly charmed with a lecture which has 
^ven them something to weigh and think over in their 
leisure moments. 
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THE LONDON INSTITUTION. 

To the present generation of Londoners few localities^ 
are less known than Finsbury Circus. Only a few 
short years ago, Finsbury altogether was very much a 
terra incognita. The existence of a square was dimljr 
hinted at by foreign professors, who were supposed to 
aflfect that tranquil spot for residential purposes ; the 
Circus was laid down in maps of the metropolis, but 
was seldom reached except by the festive members of 
the Honourable Artillery Company — whose stronghold 
is not far off — and a market where nobody ever went,, 
and where nothing was ever bought or sold, enjoyed a 
place on the hst of metropolitan commercial centres r 
but the entire district maintained but a dim and 
shadowy entity. Travellers into this silent region 
found their movements somewhat facilitated by the 
opening of the MetropoUtan Eailway, and easily 
attained thereby a point of departure for their wander^ 
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ings, but the Moorgate Street Station has failed to 
infuse any vitality into the mysterious neighbourhood 
over the way. The main use of Finsbury has been to 
show to the adventurous* spirits who penetrate into 
its recesses that there can be a duller place than 
Bloomsbury, and that the square of that ilk is the 
^bode of bustling life and boisterous mirth, when 
<3ontrasted with the dismal region of Finsbury. 

Far away in the dim recesses of this sleeping — ^if 
not utterly dead and buried — city, on the dismallest 
side of the dismal Circus, is a huge building, founded 
for the best of all purposes, and called the London 
Institution. The gloom which weighs over the entire 
•district sits heavily on this grim structure. Persons 
of a ribald turn of mind have long expressed a wish 
that a line of railway would carry away the entire 
affair, and lift it at once into the superior stratum of 
dead and gone' institutions. Other irreverent beings 
have taken a fiendish delight in circulating reports 
•of the existence of an enormous fungus destined at 
some period to lift the house up from its foundations. 
Nevertheless it looks solid enough and serious enough, 
:and altogether a most unlikely building to perform 
;any act of a saltatory nature. 

Although the ceremony of laying the first stone 
of the London Institution was' not performed until 
November 4th, 1815, on which occasion the speaker 
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Foreign and* general history are also amply supplied^ 
and voyages and travels occupy a considerable space*. 
Theology, law, and medicine are less folly represented, 
but in the mathematical sciences the library is very 
well furnished. A library over which Porson presided, 
if only for a brief period, should not be wanting in 
classics, and the London Institution possesses a noble 
series both in texts and in translations. Among 
the purchases and presents made to this collection 
are many of those choice specimens of early printing, 
which appeal more to the mete bibliograph than to 
the actual student. Here are the productions of 
Antonio Verard, the Wechels, the Stephani, the Aldi, 
the Sessi, and the Giunti, in addition to many choice 
specimens of early English printing. Great store is 
set by an " Orosius " without date or place of imprint, 
a complete series of folio Shakespeares, and a curious 
Chinese block book, entitled "Liber organicus Astro- 
nomiaB EuropaBSB apud Sinas restitutae," printed at 
Pekin in 1668. A collection of Spanish laws is highly 
prized from the use to which this copy was turned on 
the trial of Sir Thomas Picton for putting Luisa 
Calderon to the torture during his Governorship of 
Trinidad. 

Between 1806 and 1812 the sum of £16,533 waff 
expended on this library, and numerous additions have 
since been made. The reign of Eichard Porson, from 
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entertainments at Christmas-tide, and that Professor 
Bentley should be compelled to limit his efforts to six 
lectures on Elementary Botany. Poignancy is added 
to this reflection by the recollection that the London 
Institution has — as at present — often secured the 
services of distinguished scientific men as permanent 
professors. In the case of the chemistry lectures I 
need only mention the names of Professors Grove 
and Wanklyn to prove my position ; but perhaps the 
reason for a paucity of lectures of a really practical 
-educational character is that the remuneration given 
io the regular lecturers is very inadequate. At one 
iime the chemical lecturer received fifty guineas per 
annum, supplemented by a like amount for expenses 
incurred in the laboratory and for experiments, but I 
hear with regret that the supplementary allowance 
lias since been withdrawn, and that the chemical 
lectures, to which Dr. Armstrong could do ample 
justice, have been curtailed in consequence of this 
reduction. It is always depressing to find direct 
teaching set aside in favour of lectures on Art and 
Poetry, which, however agreeable and entertaining in 
the hands of Professors Zerffi and Morley, hardly 
supply the place of positive instruction. Art and 
Poetry are delightful subjects to talk about, write 
about, and listen to, but it is difficult to see how any 
human being could learn — ^by listening to any con- 
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ceivable number of lectures — ^how to draw a figure 
from the solid, or how to write a smooth couplet* 
Music, poetiy, and drawing are no more to be 
acquired by listening to lectures than the mystery of 
tight-rope dancing is to be learned by witnessing a 
performance of the accomplished Monsieur Blondin^ 
My humble remarks on this question by no means 
apply to the more positive sciences, such as geometry^ 
astronomy, geology, palseontolgy, and chemistry, all 
of which, especially the last-named, can — granted the 
faculty of lucid exposition on the part of the lecturer,, 
and severe attention on the part of the student — ^be 
acquired to a very considerable extent by a rigid 
attendance at lectures, and, indeed, cannot be per- 
fectly studied without the demonstration of a pro- 
fessor, while lectures on the three subjects previously 
mentioned can only be designated as " pleasant talk,'" 
conveying very little, if any, positive instruction to 
audience. Many philosophers incline to the view that 
there is in these latter days too much of this general 
talk, and, judging from what I witnessed at a lecture^ 
on the Development of Civilization, delivered one 
Monday afternoon by Dr. Tylor, I am inclined — 
until better instructed — ^to agree with the philosophers 
aforesaid. 

The lecture theatre — spacious enough, but pervaded 
with a singularly earthy smell, as of a newly-opened 
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Tault — ^was occupied on the Monday afternoon in 
question by a miscellaneous crowd, wherein ladies of 
it tender age and small boys largely predominated. 
The lecture originally set down for the day, on 
''Magnetism and Current Electricity," had, possibly 
£rom causes beyond control, fallen through, and Br. 
Tylor had obligingly filled up the gap with a discourse 
on the *' Development of Civilization" — an exhila- 
rating subject, but falling, unhappily, under |the pre- 
viously quoted designation of "talk about things." 
The lecturer held forth ably enough, and was at 
times, especially when he dwelt upon the influence 
•of female opinion on savage communities — somewhat 
too noisily applauded. 

He displayed considerable skill in the evolution of 
his theory of " animism," or the natural predilection 
of the savage to invest rivers, storms, stocks, and 
stones with a demoniac individuality, and at times 
made me tremble lest he should be induced to push 
his theory to the extreme limits which would, under 
similar circumstances, have been infallibly reached by 
my friend Professor Hohensziel, of the University of 
Ausbruch. The lecturer, however, kept on tolerably 
safe ground, albeit he startled his audience by main- 
iaining that in rascality and general villainy the 
savage was not so far in advance of his civilized 
i)rother as is often imagined. All this was vastly 
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a good thing has been marred by an ineffectual 
endeavour to adapt it to the assumed mental capacity 
— or incapacity — of the listener. I am irresistibly 
impelled to lift up my voice and cry, " In heaven's 
name let us have one thing or the other." On the 
one hand, let us have lectures purely educational, 
which, beginning from first principles, teach the 
young idea to seize upon elementary truths, to grasp 
them firmly, and to advance by degrees to an accurate 
conception of great problems or great ascertained facts. 
On the other hand, let us now and then, at least, hear 
a lecture which takes a certain amount of knowledge 
for granted, and tells the already educated men and 
women of the world something they want to know, 
without descending to minute particulars, small jokes, 
or homely illustrations. With a few great exceptions 
the style of lecturing now in vogue is abominable. It 
is neither one thing nor the other, and lecturers, in 
the vain endeavour to arrest the attention of un- 
educated persons, stoop to meretricious arts which 
weary when they do not irritate those among their 
audience who, on other subjects, are as well instructed 
as themselves. 

Truth to tell, I leave the London Institution a prey 
to a feeling of depression. The huge lecture theatre 
half full of women and children, and the rich library 
barren of scholars, and only invaded by boys coming 
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to change novels at the circulating department^ afflict 
me \vith sore reflections on the yanity of many human, 
and especially London, institutions. What is the 
outcome of eighty thousand pounds? A gloomy 
building, a couple of underpaid professors, and a like 
number of sub-librarians overworked in changing 
books for children, a few ''popular" lectures, a 
squadron of discontented shareholders, and an auto- 
cratic hall-porter. 
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THE BIEKBEGK INSTITUTE. 

In the mysterious locality known as "round the 
comer," the Birkbeck Institution enjoys a vigorous 
existence. Shrinking back from the rush and roar of 
Holbom into the quietest nook of Southampton Build- 
ings, this busy hive of hterary and scientific bees is 
hardly so well known by its new title as under its 
original designation of the London Mechanics* Institu- 
tion. This, the parent of many hundreds of similar 
institutions scattered over the whole length and breadth 
of the country, owed its foundation mainly to the 
public spirit and liberality of the distinguished scien- 
tific man whose name it now bears, and in whose 
mind the idea of founding an institution for the in- 
struction of artisans was developed by the following 
events. During his residence in Glasgow, about the 
commencement of the present century. Dr. George 
Birkbeck, needing various scientific instruments and 
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apparatus for the lectures he was delivering at the 
Andersonian University, found himself embarrassed 
by the impossibility of finding in Glasgow any com- 
petent person to whom he could entrust the work. 
NothiQg daunted, Dr. Birkbeck determined to attend 
the different workshops himself, and to personally 
direct the construction of the apparatus he required. 
Greatly impressed by the intelligence displayed by the 
artisans with whom he was thus brought into contact, 
and interested by their constant inquiries for the 
reason of various steps in the work, he became con- 
vinced of the absolute necessity for affording scientific 
instruction to skilled workmen, and therefore resolved 
to commence a course of gratuitous lectures, and to 
form special classes for instructing the artisans of 
Glasgow in the various branches of Natural Philo- 
sophy. The first lecture was delivered to an audience 
of seventy-five, the second was attended by nearly two 
hundred, the third by three hundred, while at the 
fourth five hundred artisans availed themselves of the 
opportunity of obtaining instruction calculated ta 
assist them in their dafly employment. So sudden 
and eager was the appreciation by the Glasgow work- 
men of the value of the teaching generously offered to 
them that it became necessary to restrict the issue of 
tickets, and so satisfied was Dr. Birkbeck with the 
success of his experiment that he continued to give 
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these lectures for several years, until his removal to^ 
London. 

On settling in the metropolis Dr. Birkbeck, although 
actively engaged in his profession, entered heartUy 
into a scheme for the erection of an institution which^ 
by lectures, classes, a reading-room, and a library,, 
should 'spread literary, scientific, and artistic instruc- 
tion among the artisans of London. At the present 
day, when education is more talked about than any- 
thing else, a movement of this kind would appear 
simple and natural enough ; but it must be recollected 
that these events occurred more than fifty years ago, 
and that too much honour cannot be rendered to him 
who was the heart and soul of the first great effort in 
this country to extend to artisans the benefit of that 
higher education which, until then, had been restricted 
to the more wealthy classes. 

Public meetings were called on the 11th November 
and on the 2nd December, 1823, and several hundreds- 
enrolled their names as members of the proposed 
institution. Dr. Birkbeck was unanimously chosen 
president, and continued to hold that post till his. 
decease on the 2nd December, 1841, on the eighteenth 
anniversary of the establishment of the Listitution. 
By the death of its revered president and foimder the 
London Mechanics' Listitution suffered a loss which 
at the time was felt to be irreparable. His unvarying. 
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Idndness to the members and his great interest in 
their welfare had endeared him to their memory, 
and their gratitude for his noble work is to be seen 
in the handsome medallion by the late Mr. Foley, 
which surmounts the platform of the lecture theatre. 
The public appreciation of the labours of Dr. Birk- 
beck was shown by the foundation by public sub- 
scription of the "Birkbeck Laboratory" at University 
College. On the death of the founder the office of 
president was by the unanimous wish of the members 
bestowed on his son, Mr. W. Lloyd Birkbeck, who has 
•ever since rivalled his distinguished father in devotion 
to the interests of the Listitution. 

Li his great work Dr. Birkbeck was zealously 
rsupported by the late Duke of Sussex, the Duke of 
Bedford, the Marquis of Lansdowne, Lord Althorp, 
Lord Brougham, Sir Francis Burdett, and many 
other noblemen and gentlemen distinguished for their 
scientific and literary attainments* The late Lord — 
then Mr. Henry — ^Brougham, took especial interest in 
the institution, and, amid his multifarious occupations, 
found time to put in a frequent appearance at the 
lectures, setting a valuable example to others by his 
own deep attention* Launched under favourable 
auspices, the institution was not only a success in 
itself, but formed a model for all similar establish^* 
ments. Temples of science sprang up all over the 
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•dred, a result to which the unremitting labour of Mr. 
<xeorge M. Norris, the manager and honorary secre- 
tary of the Educational Council, has contributed in no 
-slight degree. 

This Educational Council is a noteworthy body, in- 
rasmuch as it presides oyer and directly manages the 
educational working of the Institution. Composed 
partly of well-known and practical sympathizers with 
working-class education, and partly of teachers in the 
Institution, who necessarily have a deep insight into 
the needs and feelings of the students, the Council is 
keenly aware of the wants and aspirations of the 
great body of members. A feeling is also growing 
that, so far as is possible, teachers and members 
of the Council should be drawn from the ranks of 
successful scholars, with a view of knitting together 
still more closely those kindly relations which should 
always exist between teachers and pupils. 

The terms on which instruction is imparted are 
exceedingly moderate. An annual subscription of 
•eighteen shillings, dating from the day of payment, 
secures a free admission to the weekly lectures, enter- 
tainments, and reading-room, and the free use of a 
library of 7000 volumes. Another privilege conferred 
7:)y membership is admission to special classes at about 
half the price charged to the general public. For 
instance, French is charged 5$. per term to the general 
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public, and Ss. to members; and experimental physics, 
7s. 6d. to the public, and 8s. to members. For like 
infinitesimal sums instruction may be had in about 
fifty subjects, " to enumerate which would," as the old 
saw hath it, "be long.'* Suffice it to say that teaching 
may be had in mathematics, including geometry 
(plane and solid), trigonopaetry (plane and spherical), 
the differential and integral calculus, the calculus of 
finite differences, actuarial computations, navigation, 
and geometrical conies ; and in applied and theo- 
retical mechanics — by members for nothing — and by 
the public for 3s. per session, it having been wisely con- 
cluded that instruction in these positive branches of 
knowledge should be granted on the lowest possible 
terms. 

A perusal of the last report of the Educational 
Council is highly interesting as affording an index of 
the comparative popularity of the numerous classes 
now in actual work. An inspection of this document 
leads to the conclusion that the muscular yopig 
gentleman once depicted in Punchy in the act of observ- 
ing to a delicate-looking child, "I can't play the piano, 
and I can't speak French ; but I can punch your 
head," was very much behind the spirit of the age. 
No less than 450 students attended the French classes, 
while 727 joined the various music and singing classes. 
As an attractive language, German comes next to 
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French, with 177 students ; Latin follows magno inter- 
vaUo ; after which come Spanish, Italian, and Greek 
in the order named. The English language, literature, 
grammar, and composition secure but 205 names, 
while elocution draws 124. The mathematical and 
arithmetical classes are well attended, as are also the 
classes for experimental ^physics, chemistry, and 
mechanics. Geometrical, model, and ornamental 
drawing, perspective, building and machine construc- 
tion, figure and landscape drawing, are popular 
subjects ; as are also shorthand, writing, and 
physiology. It is, perhaps, a Kttle disappointing to 
find the number of students of "fancy" subjects 
exceed so largely that of those pursuing the severer 
branches of knowledge ; but it must not be forgotten 
that lady scholars are admitted to the Birkbeck 
Institution, and that the demand for musical instruc- 
tion is in a considerable degree referrible to this fact* 
Moreover, a certain amount of consolation may be 
found in the numbers attending the French and 
German classes. In no department of knowledge 
have Englishmen hitherto been so deficient as in 
modem languages. Many middle-aged Englishmen 
find it impossible to pronounce a French word in 
recognizable fashion, and it would not be difficult to 
find wranglers and first-class men who, albeit loaded 
to the muzzle with Greek, Latin, and mathematics, find 
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it impossible to string together half a dozen intelligible 
French sentences. This, however, like other insular 
4efects, will doubtless be cured in time. 

Wending my way towards the "Birkbeck," on a 
fine bright evening, I confess within myself certain 
doubts as to where it is. A walk along Holbom, how- 
ever, brings me to Southampton Buildings, and a 
turn ** round the comer" to the institution itself. 
The ground floor is occupied by the Birkbeck Bank, 
and this arrangement considerably reduces the small 
space available for the institution. Cheered by the 
sound of distant music, I make my way into the great 
lecture theatre, a structure so ample and commodious 
as to still further crowd the narrow class-rooms. 
Here I find a singing class in full operation, under the 
care of a teacher, who displays much patience and 
more energy in getting his class of some three hundred 
persons to sing in tune, and keep together. The sight 
is agreeable enough. Well-dressed young ladies and 
smart young men occupy the benches, and exercise 
their lungs vigorously, but I am a little disappointed 
at finding among them no trace of the artisan or his 
helpmate, and come reluctantly to the conclusion that 
either vvorkmen have taken to dress very elegantly, or 
that the singing class is mainly composed of clerks 
and young ladies in similar positions of life. A little 
dashed at this, I pull myself together for something 
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serious, and ask my way to the chemistry class, and 
after travelling over many stairs find myself in an 
apartment which, were it not consecrated to the uses 
of science, I should not hesitate to designate the back 
kitchen. Bare white-washed walls throw up the in- 
evitable black board into strong relief, and a couple of 
flaring '' butchers' lights" illumine a rough deal table, 
from behind which Mr. Ohaloner lucidly expounds the 
properties of carbonic acid gas. The lecturer and the 
audience evidently mean business. The students are 
mostly pale young men — reminding me of the tra- 
ditional " pale student " who bent over the " midnight 
oil" Consvle Planco — a personage entirely out of 
fashion since the invention of muscular Christianity, 
and the growth of a pretty general belief that, although 
a senior wrangler may be a deserving young man, 
the stroke oar of the winning eight over the Putney 
course is a hero. Older men, however, are not 
absent, and all are busily engaged in taking notes, 
evidently with a view to standing fire at the next 
*'exam." 

This, now, is refreshing. Here, in this crowded 
back-kitchen, honest work is evidently being done. 
But the visitor may not dwell longer even upon 
carbonic acid gas, and makes his way up a staircase 
to a reading-room, crowded to an inconvenient degree. 
Here are young and old, perusing books and periodi- 
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€als, taking notes, making no noise, and reducing 
themselves to the smallest possible compass. The 
library is fall of applicants awaiting their turn, and I 
become convinced that an atmosphere of bustle per- 
vades the entire institution. Knowledge is sold here 
at a moderate price, the business is brisk, and the 
customers many. 

On paying a second visit to the Birkbeck Institute, 
I find the mathematical class hard at work, the 
master appearing to be on the best terms with his 
pupils, who are working with a mQ. At this I am 
not surprised, as no human being would care to trifle 
or dally with algebra — ^mere dileUanti students almost 
invariably selecting some easier subject. Hardly so 
severe is the attention given to Mr. Wilson's lecture on 
optics, whereat many ladies are present. Sitting and 
listening, or mayhap, taking a few notes, put by no 
means so severe a strain upon the scholar as actual 
•computation. It is possible for reasonable human 
beings to listen to lectures on physics and enjoy them- 
selves very much, and this appears to be the case with 
the present class. Forsaking the lecturer, just as he 
is proving to his audience — experimentally — ^that the 
angle of reflection is equal to the angle of incidence, I 
mount more stairs and assist at an animated scene. 
The elocution class is in full blast, and perhaps 
<;ombines more amusement with instruction than any 



214 SCIENTIFIC LONDON* 

daily depreciation of their property* Cooped up in a 
narrow space, crowded nightly from garret to cellar, 
the Birkbeck Institute is well enough managed to 
get through an immense aniount of good honest useful 
work. It is in every respect an important aid to 
education, and is invaluable to those classes which 
avail themselves of it; but, alas! — ^the inevitable 
amari aliquid — ^I should like to have seen a little more 
of the genuine mechanic. 
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THE GEESHAM LECTUEES. 

Happening to pass along Basinghall Street, I was 
attracted by a programme setting forth the Gresham 
Lectnres to be delivered daring Hilary Term, 1874, in 
the leeture theatre of the building known as Gresham 
College. Seven subjects were to be discoursed upon : — 
Astronomy, Physic, Ehetoric, Law, Geometry, Divinity, 
and Music. The Latin lectures were to be delivered 
at six o'clock in the evening, and the English lectures 
at seven. The public were to be admitted gratis. 

I had often heard of the Gresham Lectures, and had 
been frequently told by troublesome people, who are 
always worrying about progress and the nineteenth 
century and similar positive subjects, that the out- 
come of Sir Thomas Gresham's bequest had been very 
small indeed, and that great difficulty had been ex- 
perienced at various times in getting anything done 
at all. Little more than a century and a quarter 
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aiter the death of the worthy Knight in 1679, it was 
found necessary to draw attention to the management, 
or rather mismanagement, of Gresham College, in a 
pamphlet entitled, "An Account of the Eise, Founda- 
tion, Progress, and present State of Gresham College 
in London, with the Life of the Founder, Sir Thomas 
Gresham ; as also of some late endeavours for obtain- 
ing the Beviyal and Bestitution of the Lectures there, 
with some remarks thereon." This curious produc- 
tion, after setting forth the terms of Sir Thomas 
Gresham's will, complains bitterly that the provisions 
of the trust were not complied with, the number of 
lectures having been very much reduced from that 
prescribed by the will. The anonymous writer is 
inclined to attribute the disuse of the lectures to "the 
late troubles'* — ^as convenient an explanation of every- 
thing in the seventeenth century, as was the French 
Eevolution of everything in the nineteenth. Never- 
theless, positive evidence exists that, during the pro- 
tectorate of Cromwell, the attention of that great man 
was keenly pointed towards the Gresham professor- 
ships. Li a letter preserved in the City Library at 
Guildhall, the great Puritan intervenes actively in the 
management of an election. This document is dated 
from Whitehall, 9th May, 1656, and is addressed to 
the Gresham Committee of the City of London, as 
follows : — " Gentlemen, — ^Wee understanding that you 
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have appointed an election this afternoon of a 
geometry professor in Gresham Collidge, wee desire 
you to suspend the same for some tyme till we shall 
have an opportunitie to speak with you in order to 
that business.-r-Your louving friend, Oliver P." From 
this document, it may safely be inferred that the Lord 
Protector looked sharply enough after the Gresham 
Committee. At what was called " the Happy Eestaur- 
ation of King Charles the Second," Gresham College 
was stirred into unusual activity by the Eoyal Society. 
Dr. Eobert Hooke was at that time Professor of 
Geometry in Gresham College, and acquired so great 
a reputation as to induce Sir John Cutler to found a 
Mechanic Lecture. The Chair of Geometry was also 
filled by Isaac Barrow, and that of Astronomy by Sir 
Christopher Wren. Nevertheless, so great was the 
cause of complaint in 1706, that a memorial was laid 
before the Lord Mayor and the Court of Aldermen, 
setting forth that the subscribers had attended the 
lectures founded by Sir Thomas Gresham at Gresham 
College, which were devised by his will to be read 
^^ every day in the week, iot the Instruction of Youth 
and others of this city in useful knowledge. But the 
present professors read only in Term Time,'' etc. The 
writer of the pamphlet, moreover, avers that, although 
the greatest part of the professors '* appear to be 
Gentlemen of Civility, Ingenuity, and Candour, yet 
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THE SOCIETY OF TELBGEAPH 

ENGINEEES. 

SpBiNGiNa from the recesses of the human mind at 
the period of that great upheaval of intelligence 
known as the '^ Benaissance," the stream of scientific 
knowledge — ^like a mountain torrent newly issued 
from its parent glacier — ^for a while progressed by 
leaps and bounds — diverted hither and thither by 
the rocks of superstition and scholasticism, and bore 
with it the opaque particles of tradition. Acquiring 
strength in its progress, the turbid flood by degrees 
assumed the proportions of a majestic river, which 
having undergone purification by its passage through 
the lake of Time, emerges at length comparatively 
bright and pure only to undergo subdivision into a 
myriad of minute rills, narrow indeed, but clear 
and well defined. Nature-knowledge, once comprised 
under the heads of alchemy and of astrology, has 
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of automatic telegraphy, a process by which 500 words 
per minute can be transmitted. 

During the spread of terrestrial telegraphy, the idea 
that submarine cables could be laid gradually gained 
strength. In 1850 the first submarine cable was laid 
between Dover and Cape Grisnez. This consisted 
simply of a copper wire surrounded by gutta-percha, 
and enjoyed but a brief existence, owing to the inter- 
ference of some fishermen, who, mistaking it for an 
obstinate and objectionable species of seaweed, hauled 
it up and cut it. In the following year a stronger 
•cable was laid. This was made of four wires encased 
in gutta-percha surrounded with hemp — ^the whole 
being surrounded by spiral iron wires. The main 
features of this typical cable have since been closely 
adhered to, and the success of this and other lines pro- 
duced the project of laying a cable across the Atlantic. 
This scheme was brought into public notice mainly by 
the exertions of Mr. Cyrus Field, who induced a 
number of London and Liverpool capitalists to sub- 
scribe £1000 apiece for the purpose of carrying it out. 
In 1857 the] cable was laid, but, owing to the imperfect 
state of electrical science at that period, proved a 
failure. In consequence of this imtoward event, a 
<5ommittee was appointed to inquire into the best form 
of submarine cable, an event in the history of science, 
the importance of which it is difficult to exaggerate. 
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munication with Lisbon, Falmouth, and London, Li 
the work of developing the telegraphic system of the 
world. Englishmen have taken a prominent position^ 
It is almost invidious to signalize a few among the 
many eminent engineers who have distinguished them- 
selves in this department of their profession. Suffice 
it to say that in addition to those already mentioned. 
Sir William Thomson, Mr. Fleeming Jenkin, Mr. C- 
F. Varley, and Sir Charles Bright have left their mark 
on the history of telegraphy. 

At the commencement of the present decade it was 
felt by many eminent electricians and members of the 
Institution of Civil Engineers that the department to- 
which they had devoted themselves had at length 
assumed such imposing proportions as to demand a 
separate and special organization. Far from opposiug 
the development of a new body, the parent society 
in Great George Street at once extended a help- 
ing hand to the scheme, and offered the free use 
of its handsome room for the meetings of the new 
society. To Major Frank Bolton and to Major 
Webber, E.E., is due the inception of the idea of a 
Society of Telegraph Engineers ; and these gentlemen 
were warmly supported by Messrs. Eobert Sabine, 
Latimer Clark, and Dr. C. W. Siemens. Between 
1871 and 1872 sixty members were enrolled, among 
whom were Dr. C. W. Siemens, president ; Lord 
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the Institution of CivU Engineers — ^the new Society 
now proceeded to enrol honorary members, notably 
Sir George Airy, K,C.B., Astronomer Eoyal, General 
Sir Edward Sabine, and Professor Weber. The 
publication of a journal embodying the proceedings of 
the Society was the next object of solicitude. It was 
at first hoped that this important record of telegraphy 
might be published in the three most important 
languages of Europe; but this idea — admirable in 
itself — ^was subsequently abandoned, and the Journal 
now appears, like those of other learned societies, 
simply in English. The Society went to work with a 
will. So early as the session of 1872 was read a 
paper on "Automatic Telegraphy" — a subject now 
engaging the earnest attention of the telegraphic world 
— ^by Mr. E. S. Culley. During the same session an 
interesting discussion on "Sea Telegraphy" was 
induced by an able paper read by Captain Oolomb,. 
E.N. Army telegraphs were also discoursed upon by 
Captain Malcolm, and the application of Colmar's 
calculating machine to electrical computation wa& 
explained by Mr. C. Bruce Warren. 

During the session 1872-78 many papers of great 
interest were read, among which may be cited the 
following: — "On Military Telegraphs in connection 
with the Autumn Manoeuvres," "On Lightning and 
Lightning Conductors," " On the Application of Iron 
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Honoraxy Members are admitted on the conditions 
common to other scientific institutions. 

Applicants for admission to the Society haying been 
proposed and seconded in writing, and the appHcation 
having been first submitted by the secretary to the 
Council, are elected by ballot — ^two-thirds of the 
members voting being required to secure election. 
Honorary Members only are elected by the Council 
without appeal to the general body. Every Member 
contributes two guineas, every Associate one guinea, 
every Foreign Member one pound, and every Student 
half-a-guinea annually to the Society. The session 
commences in November and ends in June, and the 
meetings stiQ take place — ^thanks to the courtesy of 
the parent institution — ^in the great room of the 
Institution of Civil Engineers, Great George Street, 
Westminster. These meetings resemble so closely 
those of the Civil Engineers, that it is needless for me 
to dwell upon the details of procedure. The discus- 
sions are always lively and suggestive — as might be 
expected at a meeting of the professors of a youthful 
science, marvellous enough in its already revealed 
power, but doubly interesting from its magnificent 
possibilities. 
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:and the conversion of this into sheets. The malle- 
ability of copper is also well shown in a fine series of 
■examples of the gradual development of a copper vase 
of elegant form from a disc of metal. A magnificent 
mass of native copper is also to be seen. The frequent 
occurrence of virgin malleable copper has been 
advanced by many writers on metals as a reason why 
■copper was employed for many ages before iron. 

Unfortunately for this theory it has recently been 
43hown that iron was in use in Egypt at the time of 
ihe Pharoahs^ and in India from time immemorial; 
vwhile an Assyrian tripod ring in the Museum of 
Practical Geology (case 20) demonstrates, to the satis-* 
iaction of Dr. Percy, that the bronze had been cast 
jTound a support of iron, by which means the appear- 
^nce of lightness was attained, and great strength 
was ensured. Advocates of the new theory assert, with 
great plausibility, that the rapid oxidation of iron 
explains its absence from very ancient monuments. 

In like manner the processes employed in the 
reduction of other metals are profusely illustrated in 
a series of cases. Superb specimens of the raw 
material are shown, among which I may cite a very 
instructive piece of a lead vein from the Grassington 
mines in Yorkshire, and a portion of a vein of gold- 
bearing quartz from Grass VaUey, Nevada County, 
California. 
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handsome collection of china and glass^ the courteous 
officers of the institution confess with sorrow that 
perhaps their well-meant efforts have contributed to 
excite the present absurd mania for crockery. 

The Museum is open gratuitously to the public on 
Mondays and Saturdays from 10 a.m. to 10 p.m., 
and on the other days of the week (Friday excepted) 
during the usual hours. There is one month of 
vacation, from the 10th August to the 10th September, 
when the Museum is entirely closed. 

The edifice contains a library of 15,000 volumes, 
devoted to the sciences taught in the School of Mines. 
These are available for the use of students in the 
School, and also, upon special application, stating the 
object in view, may be consulted by other inquirers. 

Taken altogether, the institution in Jermyn Street 
is admirable. As a ^' show " it is fall of interest and 
entertainment, but considered in its more important 
aspect as an engine of direct instruction, it not only 
excites admiration at its perfect arrangement, but 
wonder that no greater haste is made to follow the 
excellent example set by the Museum of Practical 
Geology. 
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^eToted to lectures, and one other lecture is specially 
^ven for the benefit of the operative classes. Thoso 
working-man's lectures were initiated by Professor 
Tyndall, the president-elect, who at Dundee, in 1867, 
delivered a lecture on Matter and Force — an example 
followed the next year at Norwich by Professor Huxloy, 
who discoursed on a Piece of Chalk in that lucid and 
charming style which endears him to the working 
classes of this country. At other meetings Sir John 
Lubbock lectured on "Savages;" Mr. W. Spottis- 
woode on "Sun, Sea, and Sky;'* and Dr. C. W. 
Siemens on "Fuel." The operatives' lecture has 
become a prominent feature of the annual mooting, 
and affords one philosopher per annum an opportunity 
of exhibiting his skill in the art of lucid exposition. 
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of Scotlajid," and Colquhoun's "Treatise on the 
Wealth, Power, and Eesources of the British Empire," 
bnt the systematic arrangement of facts required the 
magic imprint of the genius of generalization before it 
could take rank as a regular science. 

This work of crystallizing scattered rows of figures 
into a solid science was performed by one great mind. 
On the 22nd of February, 1796, was bom at Ghent, 
Adolphe Quetelet, who, after living to construct the 
Science of Statistics, died full of years and honour, in 
the corresponding month of the present year. At an 
early age he became Professor of Mathematics in his 
native town, and in 1820 was admitted to the Brussels 
Academy of Sciences and Letters, which, chiefly owing 
to his endeavours, expanded into the Boyal Academy 
of Belgium. From an early period, he devoted 
himself to the study of numbers, and produced, at 
different times, works on the theory of probabilities, 
the Statistique CrimineUe and the Physique Morale. In 
these famous works, which appeared before 1885, he 
announced opinions which astounded the world, but 
have since been amply verified by constant investiga- 
tion. By a masterly application of the inductive 
system to moral and social problems, he educed, from 
a vast collection of isolated facts, generalizations 
which amazed the world of his day to the full as much 
as the conclusions of physical philosophers had 
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In addition to a long roll of remarkable men, the 
Statistical Society now numbers among its Fellows 
two most distinguished ladies — ^whom, in despite of 
custom and prejudice, it has deemed worthy of elec- 
tion. The names of Florence Nightingale and of the 
Baroness Burdett Goutts add no small lustre to the 
Society, which has by their election vindicated its 
claim to stand foremost in the van of progress. 

As might have been expected, a body backed by a 
superabundance of brain power increased rapidly in 
numbers and importance. The labours of Quetelet 
cast a halo of glory about the new Society, and the 
steady toil of its members suppUed admirable papers 
and discussions. Throughout the whole course of an 
eminently successful career the Society has never 
sought either Government subsidy or Boyal patronage,' 
except in the case of the late Prince Consort, himself 
a pupil of Quetelet. Following the steps of his illus- 
trious father. His Boyal Highness the Prince of Wales 
is now the Honorary President of the Society, the 
actual presidential chair having been recently occupied 
by Lord Houghton, Mr. Gladstone, Mr. Newmarch, 
and Dr. Farr. At the present moment this dignified 
position is admirably filled by Dr. Guy. Owing to 
the independent attitude of the Society it has never 
been incorporated by Boyal Charter, and does not 
enjoy, like many learned bodies, the advantage of 
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the ocean was reviyed. Men went back to original 
^conceptions^ and despising the experience and thought 
of ages as mere heathen learnings disdained to en- 
•cumber themselves with facts. 

The site of the terrestrial paradise was an enormous 
difficulty, and the course of the four rivers which 
:flowed from it also exercised the ingenuity of medisval 
geographers. It is impossible to refrain from sym- 
pathizing with these martyrs to science and supersti- 

a 

tion. They were bound, on pain of fire and faggot, 
to find a place on their maps for the terrestrial 
paradise, and in their despair '^ dashed it in " some- 
where. Paradise was sometimes beyond the ocean 
altogether, but this theory involved the expedient of 
conducting the four rivers under the ocean stream, 
and was abandoned in favour of a more eligible site 
in the highest part of the world. Sometimes this is 
in Central Asia, sometimes in Armenia, and occasion- 
ally in the fabled Mountains of the Moon, but is 
always described as an inaccessible spot. For some 
unexplained reason the oblong maps went out of 
fashion about the eleventh century, and were sup- 
planted by the old shield-like circle surrounded by 
water, but now having Jerusalem instead of Delphi 
for the central point. Between this period and the 
end of the fourteenth century a great advance was 
made. The mariner's compass was invented, the 



